Objective: The study intended to assess the impact of educational intervention on knowledge of osteoporosis among female university students of Quetta. Methods: This interventional study was conducted on female university students by using convenience sampling technique. A total of 163 female students were enrolled for the study, these are those female students who did not heard about the disease named as osteoporosis. These subjects were provided with a selfexplanatory brochure that contains basic information regarding osteoporosis. The intervention was completely theoretical in nature. After two days interval participants were contacted again and asked to complete a pre-validated questionnaire containing 20 questions related to osteoporosis knowledge. Descriptive analysis was used to demonstrate the demographic characteristics of the study population. Inferential statistics (Mann-Whitney U test and Kruskal Wallis tests and Wilcoxon mean rank test, p<0.05) were used to assess the significance among study variables and to assess the impact of educational intervention on knowledge. Results:
INTRODUCTION
Osteoporosis is a silent skeletal disease characterized by porous bones and people are not aware of constant loss of bone mass until they experience a fragility fracture. [1] [2] [3] Approximately 75 million people in US, Europe and Japan are affected from osteoporosis. [4] It has been a public health problem [5] and ranks high among people to become disable with severe complications such as fractures which poses a great burden of disease. [6] This disease is three times more common in women as compared to men [7] and osteoporosis related fractures occur in one out of every two women. [8] This is a consequence of less bone mass in women and after menopause women lose it more rapidly than men of same age does but there is no such epidemiologic study which could indicate the true prevalence of osteoporosis in Pakistan especially among pre-menopausal and postmenopausal women. [8] In order to reduce the incidence rate of a disease, to lower down its prevalence and to improve health and even to abandon the progression of an injury or an illness preventive measures are needed to be taken. [9] Of the three kinds of prevention, primary prevention refers to measures taken prior to the onset of the disease aiming to remove the possibility of its occurrence in which people tend not put themselves at risk even, [10] this can be achieved by health education. WHO Organization 1998 defined health education more comprehensively "as comprising consciously constructed opportunities for learning involving some form of communication designed to improve health literacy including improving knowledge and developing life skills which are beneficial to individual and community health". [9, 10] Many different studies have been conducted worldwide to assess the impact of educational intervention on number of health issues which may include the prevalent diseases in a community or in a country. So far in my knowledge very few interventional studies have been conducted in Pakistan while there are many studies conducted worldwide on different diseases and health related problems such as mental health, [11] menstruation, [12] child health, [13] hypertension, [14] diabetes mellitus, [15] [16] [17] and osteoporosis. [18, 19] Trials involving one or more than one methods of health education regarding the disease osteoporosis have shown a significant effect of health education on knowledge as compared to beliefs and habits. [18] [19] [20] [21] [22] [23] Females being the most vulnerable population had poor knowledge about many dimensions of osteoporosis knowledge as reported in many studies [1, 24, 25] and osteoporosis has also been more prevalent among females than males therefore it is recommended by different studies to educate the female population about the disease. [1, 2] Provision of education about the disease is a primary step for preventing the incidence of disease to lower down its prevalence due to which disease burden could also be controlled.
The effect of health education about osteoporosis to female population has not so far been reported in Quetta city therefore the present study aims to determine the impact of educational intervention on knowledge of female university students.
METHODOLOGY

Study subjects, Sampling and Setting:
The study was performed according to National Bioethics Committee Pakistan's guidelines [26] and used convenience sampling technique for recruiting the participants.Regular female students of different departments of University of Baluchistan, Quetta who have given the written consent to participate were included in the study.
As majority of the university female students are in age groups of 18-26 and this is the age group at which osteoporosis is starting to develop therefore the females of this age group have been selected for the study for prevention of the disease at the earliest stage of the disease.
Study Instrument
Effect of educational intervention was assessed by using a questionnaire,the primary version of which was developed from some previous studies conducted to assess the disease knowledge for the same disease. [2] [3] [4] 24] It underwent few alterations according to the population from which data had to be collected under the process of validation in which the questionnaire went through a face and content validation by experts from Department of Pharmacy Practice, Faculty of Pharmacy, University of Baluchistan, Quetta. To have a better assessment of overall knowledge regarding the disease osteoporosis a total of 20 questions were added in the questionnaire and it was divided into six sections i.e. general introduction, risk factors, symptoms, diagnosis, treatment and prevention of disease. The English version was later translated into Urdu by using standard forwardbackward-forward translating method. [27] The questionnaire was then tested for its reliability by conducting a pilot study. The reliability of the current study's instrument was assessed by internal consistency which is measured by Cronbach's alpha [28] which was α=0.967 for 20 items. The questionnaire was then made available for the data collection.
Description of the educational intervention
The intervention was completely theoretical in the form of a brochure and aimed to provide the basic information of osteoporosis, its risk factors, its symptoms, diagnosis, and its prevention actions and treatments. The educational intervention was individualized and the average time duration for this was 2 days. It was conducted by the researcher in order to explain an each and every content of the brochure about the disease so they can easily understand what was written in brochure. The educational intervention has following contents along with pictures for illustration in both English and Urdu languages: 
Data collection
The data was collected by the researcher who went to the common places of university where the female students of any department could be approached. After explaining the purpose of study briefly, female students were verbally asked about osteoporosis disease. Those who didn't even knew the term 'osteoporosis' were provided with health education by the help of brochures. While giving the brochure researcher explained an each and every content of the brochure about the disease so they can easily understand what was written in brochure. After two days the participants who were given brochures were contacted again and were asked to fill in the questionnaire. Then their questionnaires were collected back by the researcher subsequently.
Ethical consideration
This study was performed according to National Bioethics Committee Pakistan's guidelines [26] and study approved by Department of Pharmacy Practice, University of Balochistan, Quetta, Pakistan. According to the standards, written consent was taken from students prior to data collection. Students were ensured about the confidentiality of their answers and their right to leave the survey at any time.
Data analysis
Descriptive statistics were used to demonstrate the characteristics of the study population. Categorical variables were measured as frequency and percentages whereas continuous variables were expressed as mean ± standard deviation.
Kolmogorov-Smirnov test was applied to determine nature of distribution i.e. parametric or non-parametric. Inferential statistics (Mann-Whitney U test and Kruskal Wallis tests, p<0.05) were used to assess the significance among study variables. Wilcoxon Mean Rank test was performed to detect the effect of intervention (health education) on knowledge about the disease of those who were given health education.
RESULTS
The demographic characteristics of respondents are displayed in Table 1 . Mean age of the participants was 21.77 ± 1.9years. Regarding their living status large number of respondents were day scholars (n=130), were single (n=156) and have not ever been diagnosed with osteoporosis or any other bone related disorder (n=118). Majority of the respondents were of science students (n=89) of them most of students were Baloch (n=62). Table 2 describes the knowledge about osteoporosis of female students after giving them health education about the disease osteoporosis. Each response was recorded as 'Yes' 'No' and 'Don't know'. Each correct answer carried 1 mark whereas wrong or 'don't know' carried 0 mark. This gave a total score range of 0-20. A cut-off level of <11 was considered as poor knowledge while ≥11 was regarded as good knowledge. Mean of total score of knowledge after intervention was 14.18±2.7. Out of 163 respondents, 18 (11%) had poor knowledge and 145 (89%) had good knowledge about osteoporosis.
It presents the results of knowledge regarding osteoporosis. Like the non-education group all respondents answered correctly for the first question of osteoporosis, a disease of bones and 96.3% of them knew that bones become weak and fragile. A majority of n=115 (70.6%) knew the ideal time for bone mass development.
Commonly identified risk factors were avoidance of sunlight 139 (50.9%) and drinking carbonated drinks 138 (84.7%). Lack of physical activity 132 (81.0%) and low intake of milk and dairy products 134 (82.2%) were the second most identified risk factors. Least identified risk factor was the lack of calcium 56 (34.4%). As far symptoms are concerned 59 (34.2%) of students had knowledge of apparent symptoms of osteoporosis. The symptoms are correctly identified by most of the studied population. Large number of studied population correctly identified diagnostic method 134 (82.2%) and prevention step 146 (89.6%) and first question of treatment related 139 (85.3%).
Association of demographic characteristics and mean knowledge score is presented in Table 3 . No statistically significant difference in scores was observed among any of the demographic variables except the department group. Impact of health education on knowledge was observed by the Wilcoxon mean rank test. The p-value of the test is taken significant as 0.001.
DISCUSSION
The recent study assessed knowledge of osteoporosis after educational intervention regarding osteoporosis and the mean score of knowledge have been increased to 14.18 ± 2.7 from 0.00 with a significant value of Wilcoxon mean test of less than 0.005. The present study employed a brochure for educating the female students (study subjects), whereas the previous studies [18] [19] [20] [21] [22] [23] 29] have educated their population through lectures by the help of slides with description of each slide. The educational programs were of longer period of time in order to retain information, provided, in those studies for these reasons they have shown an increase in knowledge about disease osteoporosis but their attitude and practices have not been considerably increased. The participants in some of the previous studies [18, 19, 22, 29] were also provided with the manuals, handouts or brochures in the time interval between follow-ups or sessions.
While considering intensity, in the present study brochure was briefly explained and was given to the students by the researcher. After two days interval, the participants were asked to fill the questionnaires. So the intensity time was two days, but there may be a possibility that the participants did not understand the contents of the brochure much and they acquired information regarding the disease from health care professionals or books, internet, friends or family. In that case educational intervention alone cannot be said to be effective enough to have a significant effect on increasing awareness and knowledge, the other factors (demographic characteristics and sources of information) may act as confounding factors to affect the knowledge acquisition of participants. This could be overcome by having a longer duration of intervention. Some studies provided health education programs with differing intensities and different number of follow ups. In one study [20] those who consented to participate were provided with educational intervention for three hours to one group and for 45 minutes to another group, in order to compare their knowledge, behavior and preventative practices with those who were followed up and they have shown different results but all programs increased knowledge.
Knowledge is an easiest factor which can be changed by the educational programs of different intensities, of any number of follow-ups, consisting of any method and it can influence the attitude and preventive behavior towards the disease. The previous studies have shown the increase in knowledge of osteoporosis by educational intervention but not greater change in preventive behaviors towards the disease.
Small number of participants has correctly answered for the apparent symptoms of osteoporosis in the recent study while in a previously conducted study [18] after education only 6% answered incorrectly for the same question. The study found the difference in knowledge score because of different departments where students of science department had greater ability to learn about the disease as compared to arts students. Unfortunately none of the cited studies have shown the association of demographic characteristics with the mean knowledge scores of respondents after health education.
Limitation of this study should be noted i.e. educational intervention program was not designed on the basis of any behavioral theory and it was used for changing an only one aspect of behavior i.e. knowledge although important but not sufficient for the prevention of disease.
CONCLUSION
The study findings have also demonstrated that by providing a single brochure and explaining content is not sufficient to change one's knowledge and behavior. In order to make health education program successful evidence-based health educational intervention based on any behavioral model can be used in future with an aim of influencing the target population attitude and beliefs and their preventive actions to bring an ultimate positive outcome i.e. to make the target population health literate.
As far as impact of health education is concerned the study also concluded that the participants' knowledge was not increased solely by health education their own ability to learn also have an effect on knowledge of the disease along with their demographic characteristics i.e. department, degrees, and living status. So, in order to make the health promotion programs successful more intense programs need to be conducted for vulnerable population on a large scale.
